The dawn chorus of songbirds provides an ideal opportunity to study communication networks because multiple singers are within signalling range of each other, permitting eavesdropping by both males and females. Using an Acoustic Location System, we examined the dawn chorus singing behaviour of male black-capped chickadees (Poecile atricapillus) in 15 neighbourhoods to determine whether singing behaviour is consistent with the communication network model. We calculated levels of frequency matching for 19 focal males and all of their neighbours. The observed level of frequency matching was greater than expected by chance. All males were involved in multi-way matching at dawn and often matched two or three neighbours simultaneously. The identity of individuals involved in three-way matches was related to both previous winter-flock membership and the relative dominance rank of the interacting males. We show that male black-capped chickadee dawn choruses are interactive communication networks where males are involved in high levels of matching with neighbours, and they match multiple individuals both simultaneously and sequentially. Additionally, the existence of multi-way matching and the identities of individuals involved suggest that individual males may eavesdrop at dawn. This is the first study to quantify network communication during the dawn chorus in multiple neighbourhoods.
Introduction
Animal communication mediates many important social behaviours, though attention has only recently shifted to the broader social environment in which communication occurs (McGregor & Dabelsteen, 1996; McGregor, 2005) . Traditionally, communication has been studied using dyadic models in which there is a single signaller and a single receiver (e.g., Bradbury & Vehrencamp, 1998) . However, the signals of many territorial animals transmit over relatively long distances placing many signallers and receivers within range of each other. Communication networks are possible whenever groups of animals are within signalling and receiving range of multiple conspecific individuals, providing a new context for examining the ecology and evolution of animal communication behaviour (McGregor & Dabelsteen, 1996) .
The first to realize the importance of using a network perspective were those that studied insect and anuran choruses where individuals adjust the timing of their signals relative to several other individuals (reviewed by Otte, 1974; Grafe, 2005) . Network communication in birds was challenging to study until recently, due to the logistical constraints of recording multiple individuals on large territories (Kramer & Lemon, 1983) . Eavesdropping, a network specific behaviour by which an individual uses the relative information available in singing interactions, has been demonstrated using multi-speaker and interactive playback experiments in both male songbirds (Naguib & Todt, 1997; Peake et al., 2001 Peake et al., , 2005 Mennill & Ratcliffe, 2004a) and female songbirds (Otter et al., 1999a; Mennill et al., 2002; Leboucher & Pallot, 2004) . These pioneering studies of eavesdropping as network-based phenomenon have focused on one or two territories at a time, and studies that simultaneously monitor multiple animals in a communication network are rare.
Vocal interactions in birds are often characterized by two opponents that exchange songs using pattern-specific behaviours (Todt & Naguib, 2000; Searcy & Beecher, 2009) . One commonly studied pattern-specific behaviour is song matching, where a male sings the same song type as an opponent (e.g., Stoddard et al., 1992) . Matching is associated with increased aggression and has been studied in a number of species during daytime singing (e.g., Krebs et al., 1981; Vehrencamp, 2001) . Matching may also occur during the intense period of singing at dawn (Burt & Vehrencamp, 2005; Foote et al., 2008a) but the importance of interactive communication at this time of day has received relatively little attention.
